Complete thyroxine-binding globulin (TBG) deficiency in two families without mutations in coding or promoter regions of the TBG genes: in vitro demonstration of exon skipping.
Inherited thyroxine-binding globulin (TBG) deficiency is caused by mutations in the TBG gene located on the X-chromosome. We now describe two families (K and H) with X-linked complete TBG deficiency without mutations in the coding or promoter regions of the TBG gene. The propositi of both families presented with euthyroid hypothyroxinemia and were found to have undetectable TBG in serum. Affected females had approximately half the normal serum TBG concentration except for one woman who also had undetectable TBG (family H). All four of her children (two boys and two girls) were affected. Affected members of family K had no mutations in any of the five exons or in the minimal promoter region of the TBG gene. However, a G to A substitution, five base pairs downstream from exon 3, was associated to the phenotype of TBG deficiency (TBG-Jackson) and was not present in 100 normal alleles. In contrast to individuals without this mutation, no TBG mRNA could be detected in fibroblasts of the propositus, expressing solely TBG-Jackson. In vitro transcription of genomic DNA containing the mutant intron in an exon trapping system showed that this mutation, reducing the consensus value on the 5' donor splice site, affects the normal splicing process. The transcript of TBG-Jackson lacks exon 3 and is unstable. The deduced amino acid sequence has a frameshift and an early stop codon at position 325. Affected subject of family H had no mutations in the TBG gene including all exons, all introns, the minimal promoter, and the 3' untranslated sequence. However, an intragenic A/G polymorphism (125 bp upstream from exon 2) was identified. It allowed us to confirm a cosegregation of the phenotype to the TBG gene and to show that the single female with complete TBG deficiency was homozygous for the polymorphic TBG allele. The cause of TBG deficiency in this family remains unknown.